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SUMMARY OR PRINCIPAL FINDINGS AND THEIR SIGNIFICANCE (State succinctly in language understandable to one not neces-
sarily expert in this field. Include extent to which original goals have been realized and any changes to original plan made or 
contemplated.) 
The cyclic tetrapyrrole denoted as porphyrin (I) complexes a variety of divalent 
and trivalent metals. Cyclic voltammetry showed in many instances that the porphyrin 
ring rather than the metal was oxidized at the electrode. Preparative electrochemistry 
afforded bulk amounts of the isolable electrode products. Their characterization was 
accomplished by observation of hyperfine structure (hfs) in the epr spectrum, optical 
spectra and chemical reactions. Table I summavizes some of our findings. 
TABLE I 
Metal 	 Porphyrin 	Ions 	Epr 	 Remarks 
	
Zn 	 TPP 	+I, +2 	hfs 	+2 reacts with nucleo- 
philles to form iso-
porphyrins 
Zn 	 OEP 	+1, +2 	singlet 	+1 dimerizes 
Mg. TPP +1, +2 hfs isoporphyrin formed 
Mg 	 OEP 	+1, +2 	hfs 	+1 dimerizes 
C1 TPP +1 hfs 
Ag 	 TPP 	 +1 	- 	Ag(III) formed 
Co(II) TPP +1, +2 Co hfs Co(III), Co(III)Pt 
formed 
Co(III) 	 OEP 	+1, +2 	Co hfs 	Co(III), C (III)Pt 
formed 
Fe(III) 	 TPP 	 +1 	no epr 	Fe(IV) formed 
Fe(III) OEP +1 no epr Fe(IV) formed 
(Fe(III) 	 TPP)
2
0 	 +1 	epr 	Fe(IV)-0-Fe(III) 
(Fe(III) OEP) 20 +1 epr Fe(IV)-0-Fe(III) 
Fe(III) 	 mesoporphyrin 	+1 	no epr 	Fe(IV) 
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STUDENT PARTICIPATION (Give names of students working on the project, their role in the research, their achievements and 
their career plans.) 
1. Dr. G. S. Owen, Research Associate, now Assistant Professor of Chemistry, Atlanta 
University. 
2. Mr. G. Kuipers, Research Assistant, preparation of porphyrin anions. 
3. Mr. B. Curry, undergraduate, SCF-theory, now graduate student at Ohio State. 
4. Mr. P. Wilson, undergraduate, Huckel theory, now at Eastman Kodak. 
5. Mr. H. Kurtz, undergraduate, binding studies, now a graduate student at University 
of Florida. 
PAPERS AND SCIENTIFIC TALKS (Give titles and references to papers or talks resulting from the work. Attach two copies of 
any reprints available, if not previously forwarded.) 
See attached list 
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1. NSF 	 $70,000 
2. NIH 	$140,000 
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Isoporphyrin (R3=OCH 3 , OH) 
Page 2, SUMMARY OR PRINCIPAL FINDINGS AND THEIR SIGNIFICANCE CONT'D 
Extension of these techniques to Chlorophyll and bacteriochlorophyll 
has shown P700 and P865 in photosynthetic reaction centers to be 7r-cations. 
Epr data on model bacteriochlorins has permitted tentative assignment of 
endor lines in the in vivo systems. 
Spectral similarities between Co(III)OEP- and peroxidase complexes 
led to a suggestion of an Fe(IV)Pt species in the enzymatically active 
hydroperoxidases. This proposal was followed shortly by demonstration of 
Fe(IV) porphyrins in model systems. 
Original goals in this research have been met and are being 
extended to the physiologically relevant systems. 
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